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i.  Abstract 

The  Family  Housing  Utility  Metering  Program  is  a Quad-Service  DOD  program 
directed  by  Congress  to  determine  the  actual  energy  consumption  in  approximately 
10,000  family  housing  units  in  military  installations.  The  pilot  program 
extends  over  a period  of  about  18  months  in  FY78-79  with  a final  report  due 
in  Congress  by  1 January  1980. 

The  following  report  covers  the  installation  phase  of  the  Army's  portion 
of  the  program  and  includes  the  description  of  the  design,  contracting  and 
installation  activities  on  3 posts,  namely  Yuma  PG,  AZ;  Fort  Gordon,  GA;  and 
Fort  Eustis,  VA;  together  with  a brief  description  of  the  methods  of  handling 
the  various  tasks  involved  with  the  difficulties  that  arose  as  a result  of  the 
compressed  time  frame  allotted  this  project. 

A report  on  Phase  II  of  the  Family  Housing  Metering  Test  Program  covering 
the  billing  method,  norm  calculation,  metering  data  collected,  ADP  organization 
etc  as  implemented  by  the  Army  will  be  published  at  the  end  of  the  test  program 
in  the  first  quarter  of  FY80. 
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1 . Introduction 


The  Mouse  bill  for  Military  Construction,  1978,  (Public  Law  95-82) 
included  funds  for  a two  year  program  to  individually  meter  energy  consumed 
in  military  family  housing  units  in  the  United  States  and  its  possessions. 
Under  the  program,  the  Secretary  of  Defense  was  directed  to  establish 
reasonable  energy  consumption  ceilings  for  family  housing  and  to  assess 
occupants  for  any  consumption  in  excess  of  that  established  ceiling.  The 
Senate  conferees  argued  that  such  a program  would  affect  the  entire  military 
pay  and  compensation  question  and  before  implementation  on  a large  scale  a 
test  should  be  conducted  to  determine  the  feasibility  of  energy  consumption 
metering  on  military  housing  units. 

Funds  were  authorized  by  PL  95-101  for  a pilot  test  program  to  install 
meters  on  a select  number  of  military  installations.  To  prepare  "norms" 
of  energy  consumption,  to  read  the  meters  and  develop  mock-billing  procedures. 
The  Department  of  Navy  was  tasked  to  develop  the  Family  Housing  Mock  Utility 
Silling  System  (FH/MUBS)  to  be  jointly  used  by  the  Quad-services.  An  Ad  Hoc 
Committee  was  convened  to  establish  norms  of  energy  consumption  making  use 
of  a computer  program  referred  to  as  Building  Loads  and  Analysis  of  System 
Thermodynamics  (BLAST).  The  Corps  of  Engineers  Research  Laboratory  (CERL) 
has  been  tasked  to  run  the  "BLAST"  Program  on  representative  housing  units 
using  field  information  collected  on-site  by  FESA. 

The  following  specific  DOD  guidelines  were  included  in  the  test  program: 

a.  The  cost  of  the  meter  installation  for  the  test  should  be  limited 
to  $8.5  million. 

b.  A representative  cross  section  of  at  least  10,000  housing  units 
from  all  regions  of  the  country,  including  those  with  meters  at  the  present 
time,  should  be  included  in  the  test  equally  distributed  among  the  Quad- 
service. 

c.  A part  of  the  test  sample  should  include  the  metering  of  housing 
units  in  which  storm  windows,  thicker  insulation  and  other  energy  saving 
devices  have  been  installed  in  order  to  test  the  comparative  effectiveness 
of  the  services'  ongoing  energy  conservation  programs. 

d.  Occupants  should  receive  "bills"  for  the  excess  energy  consumed 
but  would  not  be  required  to  pay  for  the  excess  energy  consumed  during  the 
test  period. 

e.  The  test  should  be  conducted  on  the  following  schedule  with  progress 
r-eports  submitted  to  the  Secretary  of  Defense  at  each  milestone: 
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1.  A co-nplete  test  design  by  1 October  1977. 

2.  ^ complete  energy  retrofit  and  meter  installation  on  test 
units  by  1 January  1978. 

3.  A Progress  Report  by  1 July  1978. 

4.  A Progress  Report  with  preliminary  findings  by  1 January  1979. 

5.  The  Final  Report  by  1 January  1980. 

The  conferees  al.o  agreed  that  all  new  family  housing  authorized  in  this 
and  future  military  construction  authorization  bills  should  be  provided  with 
energy  consumption  metering  devices. 

In  compliance  with  the  above  agreements  and  schedules  a Joint  Services  - 
OSD  task  force  meeting  was  held  on  18  August  1977  in  which  the  installations 
shown  in  Table  1-1  have  been  selected  as  best  meeting  the  requirements  of 
the  test  program. 


Table  1-1;  Quad-Service  Distribution  of 

Family  Housing  Units  for  Metering  Test  Program 


Climatic  Area 

Installation 

Housing 

Uni  ts 

Service 

Original  Plan 

Present  Count 

Cold 

PWC  Great  Lakes , IL 

2,089 

2,089 

Navy 

Hot  S Humid 

Ft.  Gordon,  GA 

873 

879 

Army 

MCAS  Beaufort,  SC 

1 ,276 

1 ,276 

Marine  Corps 

Keesler  AFB,  MS 

1 ,982 

1 ,535 

Air  Fo  rc  e 

Hot  5.  Dry 

Cannon  AFB,  NM 

1 ,012 

1 ,012 

Air  Force 

Yuma  Prvg.  Grnd.,  AZ 

290 

290 

Army 

Moderate 

MCDLC  Quantico,  VA 

1 ,820 

1 ,110 

Marine  Corps 

w/Air  Cond. 

Ft.  Eustis,  VA 

1,325 

1 ,325 

Army 

Moderate 

Point  Magu,  CA 

883 

883 

Navy 

wo/Air  Cond. 

NCBC  Hueneme,  CA 

500 

215 

Navy 

TOTALS: 

Ten  Installations 

12,050 

10,614 
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As  discussed  in  the  task  force  meeting,  the  installations  selected  should 
determine  the  best  and  most  expeditious  methods  for  Installing  the  required 
meters  through  local  utility  companies,  by  contract  or  by  In-house  personnel. 
Furthermore,  the  Navy  was  charged  with  the  task  to  develop  procedures  for 
meter  reading  and  data  processing  for  purposes  of  "mock  billing"  of  occupants 
for  the  energy  consumed  during  the  test  period. 


In  a subsequent  meeting  on  15  September  1977  the  Air  Force  requested  and 
obtained  approval  to  delete  the  housing  units  of  Keesler  AFB  and  to  substitute 
Little  Rock,  Arkansas,  Instead.  The  reason  for  the  switch  was  that  Little 
Rock  AFB,  has  heat  pumps  Installed  which  was  of  Interest  to  the  test  program 
from  the  standpoint  of  energy  consumption  of  this  type  of  heating  and  cooling 
system.  Additional  changes  in  the  total  number  of  units  were  made  as  the 
utility  meterin]  program  progressed  for  various  reasons  so  that  the  final 
distribution  of  housing  units  among  the  four  services  1s  as  shown  In  Table  1-?. 


Table  1-2. 


Final  Distribution  of  Family  Housing  Units 
for  Metering  Test  Program 


Army 

Navy 

Air  Force 
Marl  nes 


2,129  units  on  3 bases 
3,197  units  on  3 bases 
2,547  units  on  2 bases 
2,386  units  on  2 bases 


Similarly  the  original  target  dates  proved  to  be  Impractical  and  after 
compromising  the  original  schedule  the  time  table  shown  In  Table  1-3  was 
approved  by  the  OSD. 


Table  1-3.  Major  Milestones  of  Family  Housing  Metering 
Test  Program 


Completion  of  the  meter  Installation: 


30  June  1978 


Completion  of  the  ADP  Program  for 
Customer  Billing: 


30  September  1978 


Run  of  Test  Program: 


1 October  1978  through 
30  September  1979 


Final  Report  to  Congress: 


1 January  1980 


In  the  following  sections  the  Installation  portion  of  the  Army's  utility 
metering  program  will  be  described  from  the  viewpoint  of  Installation 
problems,  design,  procurement  and  costs  with  the  "lessons  learned"  summarized 
In  the  conclusion. 
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2.  The  Army's  Assignment 


The  Army's  portion  of  the  family  housing  metering  program  consists  of 
three  posts,  namely  Yuma  Proving  Ground,  Arizona,  Fort  Gordon,  Georgia; 
and  Fort  Eustis,  Virginia.  Each  of  the  posts  represents  a different 
climatic  area  as  well  as  a different  mix  of  energy  sources.  Yuma  PG  with 
its  hot  climate  and  low  humidity  desert  environment  represents  a consumer 
with  primarily  air  conditioning  requirements.  The  quarters  have  electric 
utility  only.  Refrigeration  type  cooling  and  resistance  type  heating  is 
used.  Fort  Gordon  uses  electricity  and  gas  while  Fort  Eustis  uses  electricity 
and  oil  for  residential  requirements. 

The  housing  distribution  for  this  program  on  each  Army  base  is  shown 
in  Table  2-1 , 2-2  and  2-3. 
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Table  2-2.  Family  Housing  Units  in  Test  Program  at  Fort  Gordon 
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Propane  Gas  (Not  Metered) 

'Meters  installed  previously  in  FY78  by  in-house  personnel. 


Table  2-3.  Family  Housing  Units  in  Test  Program  at  Fort  Eustis 
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As  the  metering  installation  planning  progressed,  complications  arose  in 
some  housing  units  because  of  variations  in  building  styles  and  existing 
utility  service  layouts.  For  example,  in  the  new  housing  areas  at  Fort  Gordon 
the  T-splices  of  the  gas  line  serving  two  family  units  were  found  to  be  Imbedded 
in  the  walls  and  could  not  be  accessed  without  tearing  the  plasterboard  open 
which,  in  turn,  would  have  required  to  move  the  family  into  temporary  quarters 
for  the  time  duration  of  the  gas  meter  installation,  (estimated  at  that  time 
2-3  days  per  duplex).  Since,  however,  200  families  would  have  been  affected 
by  this  disruption  it  was  not  feasible  to  provide  temporary  housing  for  a 
population  of  this  magnitude.  Rather  it  was  considered  more  advantageous  to 
take  representative  samples  of  these  housing  units  and  install  the  remainder 
of  the  meters  at  a time  when  the  unit  is  not  occupied. 

At  Fort  Fustis  370  homes  were  under  a renovation  contract  consequently 
no  alteration  of  any  sort  could  be  made  on  these  units  until  released  by  the 
renovation  contractor  who  has  until  September  1970  to  complete  this  job. 

While  214  units  were  released  by  1 October  1970  it  is  questionable  just  how 
many  of  the  remaining  156  units  will  be  available  for  the  test  program. 

3.  The  Design  Phase 

While  Yuma  PG  and  Fort  Fustis  accomplished  the  meter  installation  design 
in-house  or  by  contract.  Fort  Gordon  approached  FESA  for  assistance.  In  all 
three  cases  the  drawings  prepared  showed  modifications  to  the  existing  utilities 
to  accommodate  the  meters.  In  order  to  accomplish  uniformity,  however,  FESA 
developed  a set  of  specifications  for  the  meters  which  was  distributed  to 
the  Facilities  Engineers  for  consideration  in  the  design  and  procurement. 

(See  Appendix  "A") 

Yuma  PG  accomplished  the  design  with  military  personnel  (one  ILT  designer 
and  one  SPA  draftsman).  The  details  are  shown  on  YPG-FE  Dwg/File  No  3295-77, 
dtd  Sep  77.  The  family  housing  units  use  electric  energy  only  and  the  service 
consists  of  220-volt,  3 phase,  4 wire  connections.  The  installation  of  meters 
could  be  accomplished  by  disconnecting  the  existing  wires  at  the  switch  panel 
and  then  inserting  the  electric  meter  between  the  main  breaker  and  the  service 
entrance  with  only  few  variations.  The  approximate  time  span  of  the  design 
phase  was  2 man-months  with  no  other  labor  charges  but  salaries  for  military 
personnel.  Similarly  the  contract  specifications  for  electrical  installation 
were  drafted  by  in-house  personnel  and  were  reviewd  by  FESA. 

Fort  Gordon  received  the  assistance  of  FESA  to  design  the  metering  installation 
for  their  housing  units  and  also  to  draft  the  necessary  service  specifications 
for  the  installation  contract.  An  on-site  survey  was  conducted  by  the  electrical 
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and  mechanical  designers  from  FTSA  in  November  1077  in  order  to  define  the 
various  building  styles,  electric  service  entrance  variations  and  gas  piping 
layouts.  Typical  design  sketches  were  prepared  for  all  units  having  similar 
utility  layouts.  In  order  to  keep  the  number  of  drawings  at  a minimum,  each 
housing  unit  was  grouped  in  its  respective  subdivision  with  other  houses  of 
similar  layout  and  tabulated  in  a listing  of  housing  numbers  giving  reference 
to  the  applicable  electrical  and  gas  meter  installation.  The  drafting  portion 
of  the  design  was  then  contracted  to  Vector  Engineering  in  Springfield,  NJ, 
for  a cost  of  $15,054.  The  final  product  included; 

7 - Listings  of  units  by  house  numbers  and  installation  references; 

3 - Gas  meter  installation  drawings; 

4 - Electric  meter  installation  drawings. 

The  preparation  of  the  contract  package  including  field  survey  and  sketches 
required  2 man-months  of  engineering  effort  provided  by  FESA. 

Fort  Eustis  contracted  the  design  effort  to  a local  A/E  firm.  Spiers  & 

Waltz  Co.  in  Newport  News,  VA.  The  contractor  produced  10  drawings  for  the 
electric  meter  and  oil  furnace  run  time  meter  installation  and  hook  up.  The 
cost  of  this  effort  is  broken  down  as  follows: 

(a)  10  drawings  for  955  housing  units  $17,562; 

(b)  9 drawings  for  370  housing  units  $ 7,656. 

The  370  units,  located  in  the  Wherry  subdivision,  required  special  consideration. 
Since  these  were  the  units  included  in  a renovation  contract  executed  concurrently 
with  the  meter  installation  care  had  to  be  exercised  that  the  drawings  reflected 
the  changes  of  the  renovation  on  the  building  exterior. 

4.  Procurement 


In  the  procurement  cycle  two  distinct  segments  can  be  identified: 

(a)  the  procurement  of  the  meters; 

(b)  the  procurement  of  contractor  services  for  the  installation  of  the 
meters . 

Both  aspects  will  be  described  together  with  the  difficulties  that  arose 
in  the  process  of  negotiations.  It  should  be  emphasized,  however,  that 
the  overall  family  housing  metering  program  placed  unusual  demands  on  the 
contract  negotiations  in  order  to  complete  the  test  by  1 October  1979.  Looking 
at  the  time  frame  (Table  2-4)  this  becomes  obvious  when  the  individual  target 
dates  are  compared  with  the  magnitude  of  the  tasks  involved. 
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Table  2-4.  Target  Dates  for  Design  & Procurement 
of  Family  Housing  Metering  Installation 

Allotted  Time 


Program  Element 

Calendar  Months 

Target  Date 

Actual  Date 

Preliminary  Design  & 

Field  Survey 

2 

31  Oct  77 

30  Nov  77 

Design  of  Metering 
Installation 

2 

31  Dec  77 

31  Jan  78 

Preparation  of 

Contract  Package 

2 

31  Mar  78 

31  Mar  78 

Advertising  & Negotiation 
of  Contract 

1 

30  Apr  78 

30  Apr  78 

Execution  of  Contract  A 
Completion  of 

Instal lation 

2 

30  Jun  78 

31  Aug  78 

The  urgency  to  negotiate 

a contract  within 

the  shortest  possible  time  was 

dictated  by  the  revised  target  date  of  30  June  1978  to  complete  the  Installation 
phase  of  the  program  Irrespective  of  the  number  of  housing  units  Involved.  Any 
delay  In  the  contract  negotiation  would  have  penalized  the  Installation  time 
required  by  the  contractor  to  complete  his  job.  In  this  sense  the  contract 
negotiations  were  conducted  under  "emergency  conditions"  and  should  not  be 
considered  as  representative  of  normal  contracting  procedures. 

On  an  Individual  basis  the  following  factual  data  apply  to  the  3 Army  posts. 

Yuma  Proving  Ground:  Because  of  the  small  number  of  housing  units  Involved, 
the  Installation  design  was  completed  In  October  1977.  Consequently  contract 
negotiations  could  be  conducted  the  following  month  with  a completion  In 
December  1977.  The  order  for  the  electric  meters  was  placed  by  the  contractor 
immediately  after  the  award  of  the  contract.  Since,  however,  a 3-phase  service 
Is  not  a conventional  residential  utility  service,  a 6-8  week  delivery  was 
allowed  In  agreement  with  the  schedule  and  performance  plan. 

The  contract  was  let  for  the  Installation  of  290  electric  meters  for  a 
contract  price  of  $101,128.  The  award  went  to  Line  Power  Inc.,  Pensacola, 
Florida . 

Fort  Gordon  prepared  the  contract  package  In  February  1978  and  advertised 
the  contract  the  following  month.  The  contractors  were  asked  to  bid  on  the 


basis  of  two  completion  dates,  namely  30  Jun  70  and  31  Aug  7fi  respectively. 

A total  of  four  bids  were  received  ranging  in  price  from  $218,128  to  $425,445. 
The  low  bidder  justified  his  estimate  in  writing  but  could  not  confirm  the 
contract  schedule  and  performance  requirements.  Otie  bidder  protested  in 
writing  in  objection  to  the  performance  schedule.  The  protest  was  based  on 
the  performance  of  similar  work  for  the  Marine  Corps.  The  other  bidders 
stated  at  the  bid  opening  meeting  that  the  30  Jun  78  completion  date  could 
not  be  met  because  of  the  long  lead  time  required  for  the  procurement  of  the 
meters. 

All  four  bids  were  then  rejected  by  the  Contracting  Office  for  the 
simple  reason  that  in  the  contract  alternate  completion  dates  could  not 
be  justified.  The  alternative  was  to  readvertise  the  contract  for  a completion 
date  of  31  Aug  78.  In  order  to  eliminate  the  long  lead  time  for  meter 
procurement,  FESA  agreed  to  purchase  the  electric  meters  by  negotiating 
special  considerations  with  local  distributors.  The  meters  were  then  delivered 
to  Fort  Gordon  and  furnished  to  the  Contractor  as  Government  Furnished 
Equipment  (GFE). 

The  gas  meter  and  the  electric  meter  installation  contracts  were  negotiated 
separately.  The  gas  meter  contract  was  awarded  to  Hancock  Plumbing  and  Heating 
Company  of  Macon,  Georgia,  for  a consideration  of  $134,227.  Tne  contractor  was 
responsible  for  the  procurement  and  installation  of  593  gas  meters.  The 
electrical  installation  was  awarded  to  Guy  C.  Smith  Construction  Company  of 
Augusta,  Georgia,  for  a price  of  $140,070  for  the  installation  of  873  meters 
with  the  stipulation  that  the  Government  will  furnish  the  meters.  The  price 
of  the  kWh-meters  was  $58,977  under  a separate  procurement. 

Fort  Eustis  also  had  two  contract  actions,  necessitated  by  the  fact  that 
370  of  the  1,325  housing  units  were  under  renovation  and  required  special 
considerations  in  the  contract  draft.  The  Wherry  Subdivision  housing  units 
were  contracted  to  Mallory  Electric  Company  for  the  installation  of  370  electric 
meters  and  262  oil  burner  run  time  meters  at  a cost  of  $92,067.  The  other 
contract  was  let  to  North  Landing  Line  Construction  Company  of  Virginia  Beach, 
VA,  for  the  installation  of  955  electric  meters  and  an  equal  number  of  oil 
burner  run  time  meters  at  a cost  of  $567,118.  In  both  cases  the  contractor 
furnished  the  oil  burner  run  time  meter  whereas  the  electric  meters  were 
procured  by  FESA  and  delivered  to  the  Contractor  on  the  job  site  as  GFE. 

The  completion  date  for  the  installation  was  specified  as  31  Aug  78  in 
both  cases. 

5 . Installation 

In  general  , no  major  problems  were  experienced  on  all  3 posts  in  the 
installation  phase  of  the  family  housing  metering  program  once  the  meters 
were  delivered  by  the  vendors.  In  particular,  the  electric  kilowatt-hour 
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meters  were  difficult  to  obtain  with  a delivery  schedule  suitable  to  the 
time  frame  of  this  program  since  these  meters  are  not  stocked  in  quantities 
by  the  distributors  because  of  the  limited  demand  outside  of  utility  companies. 

The  performance  of  the  individual  contractors  is  shown  on  the  curves 
of  Figures  5-1  through  5-4.  Accordingly,  the  installation  of  290  electric 
meters  at  Yuma  PG  required  approximately  41  working  days  corresponding  to 
an  installation  rate  of  7 meters  per  day.  Work  was  delayed  twice  in  the 
course  of  the  contract  because  of  delays  in  the  delivery  of  the  meters  by 
the  vendor. 

At  Fort  Gordon  the  electric  meters  were  delivered  by  the  vendor  on  an 
"emergency"  basis.  For  this  reason  Figure  5-2  shows  no  delays  because  of 
delivery  schedules.  The  contractor  proceeded  at  a rate  of  approximately 
21  meters  per  day  for  74  weeks.  The  reason  for  the  slow  down  during  the 
last  three  weeks  was  that  the  contractor  scheduled  the  more  difficult 
installations  for  the  last.  Similarly  the  gas  meter  installation  curve 
in  Figure  5-3  shows  an  accelerated  pace  for  the  first  5 weeks  of  approximately 
18  meters  per  day  slowing  down  to  15  meters  per  day  which  represented  the 
more  difficult  cases  again. 

One  problem  that  remained  at  Fort  Gordon  was  the  gas  meter  installation 
in  the  new  section  of  McNair  Terrace  and  Olive  Terrace  respectively.  These 
duplex  homes  are  of  1972-74  vintage  and  have  a single  gas  supply  for  the 
two  units.  The  gas  lines  have  the  branch  "Tee"  inside  the  wall  which  required 
the  breaking  of  wall  and  ceiling  in  order  to  expose  the  pipes  for  modification 
to  accommodate  the  meters.  The  dislocation  of  families  for  a period  of  2-3 
days  while  the  contractor  made  the  modification  to  the  gas  supply  was 
considered  impractical  considering  the  cost  involved  to  place  the  families 
in  temporary  housing  or  motels  and  the  hardship  this  temporary  relocation 
would  have  had  on  the  families.  The  problem  was  negotiated  with  the 
Assistant  Secretary  of  Defense  and  an  agreement  was  reached  with  the  DOD  to 
select  a representative  sample  in  each  subdivision  for  metering  at  the 
discretion  of  the  Facilities  Engineer.  The  samples  selected  are  tabulated 
in  Table  5-1 . 


Table  5-1.  Selection  of  Representative  Samples  for 
Gas  Meter  Installation  at  Fort  Gordon 


Gordon  Terrace 
Olive  Terrace 
McNair  Terrace 


18-6  Family  flouses 
8 - Duplex  Houses 
4 - Duplex  Houses 


This  reduction  in  metering  represents  a loss 
the  program  (See  Table  2-2). 


or  108  units 
or  16  units 
or  8 units 

of  280  housing  units  to 
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binco  the  fL  Jt  Fo?-t  GunJon  did  not  (lavo  "as  built"  di'avnnys  of  tbe  yas 
pipiruj  layout  the  cotit ractof  had  to  deteniiiiie  the  pipe  run  inside  the  building:, 
by  oponiny  the  walls.  It  was  fortunate,  iiowever,  tiiat  the  pipiny  was  tiie 
sai:.e  in  OentiLul  style  buiUlinys  so  tnat  after  the  initial  cut-and-try 
procedure  the  contractor  was  able  to  run  the  new  piping  with  a minimum  of 
daiiiaye  to  tne  walls  and  ceiling,  [he  inconvenience  to  tne  individual  families 
was  also  minimized  so  that  no  relocations  took  place  duriny  the  contract 
period. 

fort  Lustis  nad  a problem  of  a different  natui-e.  As  mentioned  previously 
in  the  Wherry  Subdivision  (100  Area)  the  housing  units  were  undergoing 
remodeling  under  a different  contract  conseyuently  no  alteration  to  tlie 
building  could  be  made  prior  to  tiie  release  of  the  units  by  the  contractor 
and  acceptance  by  the  Governi'k'nt . for  this  reason  the  utility  meters 
( ki 1 owatt-hour  and  oil  furnace  run-time)  were  installed  as  the  buildings 
became  available.  Since  the  remodeling  contract  extends  to  the  end  of  FY79 
it  is  questionable,  at  this  point,  just  how  many  of  the  156  housing  units 
not  metered  at  present  will  become  available  for  the  test  program.  In 
Table  2-3  the  status  on  15  December  1978  is  reported. 

The  cost  and  performance  rate  of  the  meter  installation  activity  is 
S'uiir.iar i zed  in  Table  5-2.  It  snould  be  noted  tiiat  the  Yuma  PG  and  Fort  Eustis 
electric  installation  contract  includes  the  service  entrance  modification 
work  required  to  accoiinodate  the  lew  meters  whereas  at  Fort  Gordon  the 
electric  work  primarily  involved  tne  replacement  of  existing  breaker  boxes 
with  preassembled  meter  sockets  and  disconnect  switcties.  The  gas  meter  and 
oil  furnace  run-time  meters  are  apparently  compatible  from  a unit  installation 
cost  standpoint  although  the  skills  required  to  install  them  are  entirely 
different  and  the  time  required  per  run-time  meter  is  half  of  the  installation 
time  of  the  gas  meter.  The  cost  figures  given  for  the  370  units  in  the  Wherry 
Subdivision  at  Fort  Eustis  are  inconclusive  since  not  all  data  of  the  instal- 
lation are  available  at  this  time. 
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6.  Spf}cial  Equipment  Requirements 


The  Family  Housing  Mock  Utility  Billing  System  (FH/MUBS)  requires  input 
data  from  each  i nstal 1 ati oii  tuncerning  prevalent  daily  temperatures  of  the 
ambient  environment.  For  this  purpose  FESA  recomnended  that  each  installation 
acquire/purchase  a recorder  that  monitors  the  outdoor  air  temperature 
on  a 24-hour  basis.  The  energy  consumption  norms  (developed  on  the  basis  of 
historical  weather  information  and  the  data  from  the  family  housing  survey 
at  each  post)  are  adjusted  daily  to  conform  to  the  actual  energy  demand  of 
the  housing  units  under  the  existing  weather  conditions.  The  temperature 
variation  within  a 24-hour  period  is  recorded  on  a chart  from  which  the 
input  data  to  the  FH/MUBS  are  taken  manually  by  the  meter  reader.  In  addition, 
the  meter  reader  also  determines  daily  the  water  supply  temperature  with  an 
ordinary  thermometer  since  only  one  reading  per  day  is  required.  The 
specifications  for  the  recorders  recommended  by  FESA  are  shown  on  the 
Manufacturers'  Catalog  Sheet  in  Appendix  "B". 

It  should  be  noted,  however,  that  the  above  instruments  are  for  the 
convenience  of  the  FH/MUBS  administrator  and  other  methods  can  be  used  by 
the  installations  if  so  desired.  For  example.  Fort  Eustis  did  not  procure  a 
temperature  recorder  but  instead,  employed  the  services  of  the  local  weather 
bureau  operating  on  post  to  obtain  the  required  temperature  data.  Similarly 
Yuma  Proving  Ground  obtains  the  temperature  information  from  the  local  weather 
bureau.  The  disadvantage  of  this  method  is  the  loss  of  a permanent  daily  chart 
record  which  makes  the  checking  of  the  information  at  a later  date  more  difficult. 

7.  Conclusion 


Looking  at  the  meter  installation  in  retrospect  it  can  be  said,  in  general, 
that  most  of  the  difficulties  arose  from  the  compression  of  the  metering  program 
schedule  which  allocated  less  than  60  days  to  the  contractor  for  the  actual 
installation  of  the  meters.  Since  the  contractor  had  to  purchase  the  meters, 
the  quoted  delivery  time  (for  quantities  of  meters)  ranged  from  3-8  weeks  from 
which  the  contractor's  dilemma  is  obvious.  Special  negotiations  conducted 
by  FESA  with  manufacturers  to  expedite  deliveries  to  meet  the  installation 
schedules  of  the  Army  should  be  considered  as  an  exceptional  condition.  Under 
normal  circumstances  the  procurement  of  the  meters  should  present  no  special 
problems  to  the  contractor  and  the  installation  should  proceed  without  penalty 
to  the  contract  if  sufficient  time  is  allowed  for  meter  procurement  and  delivery, 
normally  8-12  weeks. 
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Till'  i ns  t ,1 1 1 .1 1 liMi  difficulties  with  the  yas  iiietecs  on  housinq  units  with 
qas  lines  iinheililed  in  walls  and  ceilinys  is  a more  serious  problem  if  it  were 
extendt'd  on  a lanier  suile  A1  thouqh  family  dislocations  could  tie  avoided 
at  fort  (iordon  (tmtause  of  the  relatively  small  number  of  units  involved),  in 
qeneral  . temporary  family  placements  should  he  cahulated  into  the  cost  of 
future  (|as  meter  installations. 

The  utility  meter  installation  was  also  impeded  by  the  lack  of  adequate 
dot  uiiienta  t ion  ot  existing  utility  system  layouts  in  the  Facility  friqineer's 
Office.  The  essential  information  required  for  the  design  of  the  metering 
layout  was  either  not  available  at  all  (e.g.,  the  qas  piping  inside  the 
family  housing  units  at  Fort  Oordon)  or  the  information  did  not  reflect 
the  changes  made  on  the  system  since  its  installation.  For  this  reason  an 
extensive  survey  must  hi'  conducted  on  site  prior  to  the  initiation  of  the 
desiip)  in  oisler  to  insure  ttiat  the  latest  "as  built"  information  is  used. 

When  siheduliiui  the  installation  of  the  meters  it  should  be  kept  in  mind 
that  the  weathei-  conditions  of  the  season  will  affect  the  performance  of  the 
ccinfiMi  tor.  To  a cc'rtain  extent  this  can  fie  seen  from  the  data  of  Table  5-?. 

Ihe  installation  at  Yuma  Proving  Ciround  took  place  in  the  winter  months  and 
proceeded  ,it  a much  slower  pace  than  at  Fort  Gordon  and  at  Fort  Fustis  which 
was  accomplished  in  the  Spring  and  Summer  months.  Also  from  the  standpoint 
of  inconvenience  to  the  individual  families  the  warmer  months  of  the  year 
ar't'  preferable  to  the'  months  in  which  extensive  heating  is  required  for 
personal  comfort. 

A very  important  feature  of  the  meter  installation  (which  is  often 
ignored)  is  ttie  adherence  to  rigorous  inspection  procedures.  To  retrofit  a 
Job  is  time  consuming  and  costly  and  can  be  avoided  with  proper  inspection 
in  the  coursi'  of  installation.  In  fact,  many  problems  that  arose  at  Fort 
Gordon  and  at  Fort  lust  is  at  the  end  of  the  contract  can  be  attributed  directly 
to  a lack  of  inspection.  For  example,  all  the  oil  furnace  run  tiim'  meters 
at  Fort  Fustis  had  to  be  checked  and  most  of  them  rewired  at  the  end  of  the 
installation.  Typical  contractor  erros  found  were: 

(a)  Meti'r  had  loose  or  opi'n  connections. 

(b)  Meter  wired  to  the  AC  Supply  circuit  and  ran  continuously. 

(c  ) Meter  wired  into  the  fan  blower  control  circuit. 

Similarly  at  Fort  Gordon  the  contractor  sel ec ted  coupl  1 ngs  not  suitable 
for  connecting  the  qas  meters  to  the  supply  line  which  necessitated  the 
sulv.eipient  reimival  of  these  couplings  from  ttii'  system  after  the  expiration 
of  the  contract.  Itiiiorous  inspection  procedures  during  the  contract  performance 
would  tiave  eliminateii  these  and  similar  problems. 
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Since  the  meters  are  used  for  measuring  energy  consumption  of  individual 
households  for  purposes  of  hilling  it  should  be  pointed  out  that  the  calibration 
of  the  instruments  are  very  important  from  a technical  as  well  as  from  a legal 
standpoint.  Normally  the  meters  are  calibrated  at  the  factory  before  shipment. 
There  is  no  guarantee,  however,  that  the  calibration  will  be  the  same  when  the 
shipment  arrives  at  the  destination  and  normally  the  meters  will  have  to  be 
recalibrated  before  installation  by  the  contractor.  Because  of  the  compressed 
time  frame  of  the  Family  Housing  Metering  Test  Program  this  was  not  done  at 
any  of  the  3 Army  installations.  Since  only  fictitious  charges  are  levied 
against  customers  during  the  test  no  legal  basis  will  exist  for  refunds 
resulting  from  metering  inaccuracies.  In  an  actual  situation  in  the  future, 
however,  the  calibration  of  the  meters  before  installation  and  periodically 
(at  least  every  5 years)  cannot  be  ignored. 

Another  point  of  concern  is  the  method  used  at  Fort  Eustis  to  measure 
oil  consumption  by  individual  households  during  the  heating  season.  Since 
oil  flow  meters  for  small  consumption  are  expensive  (approx.  $600  ea)  an 
alternate  method  of  metering  was  employed  determining  the  cycle  time  of 
the  oil  burner  with  a timer.  Knowing  the  gallons/hour  output  of  the  nozzle 
the  total  consumption  can  be  calculated  by  multiplying  the  output  by  the 
number  of  hours  the  burner  (furnace)  was  during  the  billing  period. 
Inaccuracies  in  this  method  enter  through  manufacturing  variations  of  the 
nozzles,  material  deterioration  with  aging  and  impurity  depositions  from 
the  oil  flow.  For  this  reason  it  is  recommended  that  the  burner/timer  system 
be  calibrated  with  an  actual  oil  flow  meter  at  the  time  of  installation  and 
then  recalibrated  at  3 to  5 years  interval  to  insure  that  no  customer  is 
overcharged  because  of  inaccuracies  in  the  computation  of  oil  consumption. 
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APPENDIX  "A" 

DA  FAMILY  HOUSING  UTILITY  METERING  TEST 
STANDARD  FEATURES  OF  ELECTRIC  AND  NATURAL  GAS  METERS 


All  electric  meters  (watthour  meters)  utilized  in  the  DA  Family  Housing 
Metering  Test  shall  feature  all  of  the  following; 

1.  SELF-CONTAINED  CONSTRUCTION:  A self-contained  meter  is  a meter  which 
does  not  require  the  installation  of  instrument  transformers  and  is  installed 
directly  in  the  service  entrance  cable  (cable  from  service  drop  to  main 
disconnect(s)) . This  will  provide  for  substantial  savings  in  installation 
costs  and  will  eliminate  instrument  transformer  errors,  however  slight. 
(Instrument  transformers  specifically  include  potential  and  current 
transformers.) 

2.  SOCKET-CONNECTED:  This  type  of  meter  is  installed  by  plugging  it 
into  a permanently  installed  socket.  The  use  of  socket  connected  meters 
will  provide  ease  in  removing  and  installing  meters  when  required  for 
testing,  maintenance,  calibration,  replacement,  etc. 

3.  AUTOMATIC  CIRCUIT-CLOSING  SOCKET:  Most  socket-connected  meters  in 
utility  use  today  will  disconnect  service  to  the  customer  when  it  is  removed 
from  the  socket.  An  automatic  circuit  closing  socket  automatically  closes 
the  circuit  opened  by  removing  the  meter  to  prevent  disruption  of  service 

to  the  customer. 

Utility  companies  do  not  use  this  type  of  socket  since  the  meter  itself 
is  used  as  a connect-disconnect  means. 

4.  CLOCK-DIAL  INDEX:  This  is  the  type  of  index  currently  in  use  by 
most  electric  utilities.  Its  advantages  over  the  direct- reading  digital 
index  include: 

1)  Lower  cost  due  to  its  simpler  construction 

2)  Less  frequent  failure 

3)  Ease  of  reading  at  a distance  away 

All  natural  gas  meters  utilized  in  the  DA  Family  Housing  Utility  Metering 
Test  shall  feature  all  of  the  follov/ing; 
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1.  SI NGLE.-JOINT  CUNSTRUCT lUN : This  is  d ty[)e  of  coiistfuct i oti  in  wido- 
spread  use  for  domestic  (residential)  iiietoring  applications.  This  merely 
means  that  the  meter  has  only  one  sealed  joint  (two  case  sections)  which 
must  be  opened  to  disassemble  the  meter  for  servicing.  This  will  provide 
for  ease  of  maintenance  and  will  make  the  meter  more  leakproof. 

2.  DIAPHRAGM  OPLRATION  (POSITIVE  PI SPLACEMLNT ) : Practically  all  meters 
manuf actured  for  domestic  applications  are  of  this  type.  The  operation  of 
the  meter  consists  of  alternately  filling  and  emptying  two  chambers  enclosed 
by  flexible  diaphragms  and  advancing  tlie  index  each  time  a bag  is  filled. 
Tliis  provides  for  low  cost  and  accuracy  at  low  flow  rates. 


3.  /^L  ALUMINUM  CASE:  This  is  the  only  available  case  from  most  or 

all  manufacturers  except  in  areas  of  alkaline  soil  conditions  (California).  t 

This  case  provides  for  light  weight  (1/3  of  older  models)  and  resistance  ► 

to  noniial  corrosion  caused  by  soil  conditions  (except  alkaline).  f 

4.  CLOCK-DIAL  INDEX : This  is  the  standard  index  now  in  use  by  most  i 

utilities^  This  will  provide  the  same  advantages  as  in  the  case  of  electric  i 

meters.  » 


5.  NPT  CONNECTIONS : Tiie  meters  should  be  supplied  with  connections 
already  usable  with  standard  pipe  (NPT)  thread  without  requiring  additional 
adaptors . 

6.  TEPPERATURE  COMPENSATION:  The  meters  should  be  supplied  with 
temperature  canpensation  to  eliminate  metering  errors  caused  by  temperature 
variations.  This  becomes  most  imperative  when  meters  are  exposed  to  outdoor 
temperatures.  Temperature  compensation  is  not  provided  on  utility-owned 
meters  since  Government  regulators  liave  not  required  tliem  to  do  so. 
Temperature  compensation  is  not  required  since  colder  temperatures  during 
heaviest  gas  comsumption  result  in  errors  in  favor  of  the  customer. 


WcMLher  Ddtd  for  Family  Housing  Metering  Test 


In  conjunction  with  the  family  Iwusing  metering  test,  weather  data  will 
be  collected  by  each  installation  and  forwarded  along  with  the  meter  reading 
data.  Foniis  for  lliis  purpose  are  being  developed  by  the  Navy  and  will  be 
turnished  to  eacli  installation  along  with  the  meter  reading  cards. 

The  energy  consumption  nomis , (developed  using  historical  weather 
information  and  the  results  of  a family  housing  survey  conducted  at  the 
installation)  will  be  adjusted  on  the  basis  of  this  weather  data,  to  depict 
the  actual  energy  demand  of  the  structure  under  the  existing  weather 
conditions.  To  achieve  this  purpose,  the  daily  water  supply  temperature, 
the  daily  high  and  low  outside  air  J^emperature , and  the  number  of  hours  per 
day  ttiat  the  outside  air  exceeds  78^F  must  be  measured  and  reported. 
Recommended  instrumentation  and/or  procedures  for  obtaining  these 
measurements  are  as  follows; 

a.  Outside  Air  Temperature  (in  °F).  A temperature  recorder  such  as 
tile  Lsterline  Angus  Minigrapfi  or  Weather  Measure  Model  T621  temperature 
indicator  with  an  appropriate  recording  device  (see  attached  technical  data) 
ran  be  usixl  to  provide  a continuous  record  of  ambient  air  temperature  and 
llie  spec  i t ic^data  required  (i.e.,  high  and  low  temperatures  and  hours  per 
d.iy  above  F)  can  be  manually  extracted  from  the  chart  record. 

b.  Water  Supply  Temperature  (in  °F).  The  water  supply  temperature  can 
be  measureci  Tiy  drawing  a water  sample  from  a convenient  tap  and  inserting 

a thermometer.  When  following  this  procedure,  care  should  be  taken  to  obtain 
a sample- of  tiie  water  enter irxj  the  building  arxl  not  a sample  that  has  been 
liealed  as  a ri'sult  of  storage  within  the  building  piping. 
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A UNIT  Of  eSTfRtINC  COAPOffATlON 


Esterline  Angus 
Minigraph 
temperature 
recorders 

The  Minigraph  temperature  recorder  is  a portable  5 lb. 
(2.3  Kg.)  giant  of  unsurpassed  durability,  versatility,  and 
accuracy  for  lab  or  industrial  use.  Priced  as  low  as  $158,  it 
measures  just  3%"  W x 5H"  H x 4H”  0 with  thermocouple 
ranges,  6"  D with  thermistor  (9.2  cm  W x 14.3  cm  H x 11.1 
cm  D;  15.2  cm  D with  thermistor).  Minigraphs  record  tem- 
perature in  the  ranges  of  0-500’F  to  0-300°C  to  0-1000°C 
with  a thermocouple  probe.  Thermistor  probes,  interchange- 
able within  range  limits  shown  below,  permit  temperature 
records  from  -20  to  -i-300°F  (150'C). 

Inkiest  recording 

The  Temperature  Minigraph  uses  a special  stylus  positioned 
by  an  impact  plate  against  pressure  sensitive  paper.  The 
inkless  stylus  writes  a record  of  dots— at  speeds  ranging 
from  one  dot  every  two  seconds  to  one  dot  every  Vii  second, 
depending  on  motor  rpm.  Seventy  chart  speeds,  from  V4' 

ProlM  dtMfiptien* 

Th«fmeeoupi«  lyp« 

lron-Cons(tnlan  for  lemperaiuro  rangat  0>S00  F to  0^00'F  and  0‘300X  to  (MOO'C. 
Typo  J 

Chromal'Alumal  for  tamporatura  rangoa  0>1000'F  to  0>2000'F  and  O-SOO'C  to 
0-1000  C.  Typa  K. 

Tharmiator  typa 

GENERAL  PURPOSE.  Esophagaal  or  ractal  tamporatura  In  humant  and  animala. 
Used  with  long  laada  for  daap  watar  tamparaturaa 

Often  bunad  for  aub-aoil  raadmga.  Uaad  (or  air  whara  faat  raaponaa  ia  not  ra- 
quirad  Most  ruggad  proba.  Vinyl  tip  and  iaad.  UaaaMa  to  100’C  (212‘'F).  Tima 
constant  for  A typa  is  7.0  saconds.  and  lor  E typa  0 0 saconda. 

ATTACHABLE  SURFACE  TEMPERATURE.  Tapa  on  akin  or  flat  surfaeaa.  Good  for 
haat  loss  and  comprassion  afficiancy  study  of  piping  systama.  Stainlaas  staal  cup. 
epoxy  bached.  Useable  to  tOO  C (212'F).  Tima  constant  either  typa  1.1  saconda. 

AIR  TEMPERATURE  Test  rooms,  incubators,  ramoia  air  readings,  gas  streams, 
etc  Stainlata  staal  cage  around  epoxy  encapsulated  iharmistor  Useable  to 
ISO  C (300  F)  Tima  constant  either  typa  0.0  saconda. 


TUBULAR.  For  rugged  duty  in  liquid  immersion.  Faat  raaponaa  oral  or  rectal.  Stain- 
less staal  Hi”  Oia  Useable  to  150  C (300'F).  Tima  constant  either  typa  3.S  seconds. 

*400  series  probes  are  2-wira  narrow  range.  700  sariaa  probes  are  3>wire  wide  range. 
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to  480"  per  hour,  let  you  select  the  record-dot  density  you 
need  by  choosing  the  motor  and  gear  ratio  suited  to  your 
application. 

Other  features 

1.  Accuracy:  Plus  or  minus  2%. 

2.  Charts:  2V»’  (5.4  cm)  active  width  with  space  lor  an 
event  marker  to  record  in  the  right  margin.  Access  window 
exposes  chart  lor  writing  notations. 

3.  OEM  Adaptability:  Compact  size  and  low  price  make  it 
easy  to  add  Minigraph  recording  ability  to  other  equipment. 
Hardware  furnished  with  Minigraph  for  flush  mounting. 
Nameplate  snaps  out  for  private  labeling,  conceals  readily 
accessible  zero  adjust. 

4.  Rugged  Case:  Aluminum  finished  with  3M  Nextel  blue  and 
charcoal  (door)  for  a suede-like  finish  resistant  to  damage. 


Probpp  pipy  bP 
prdprpd  MppratPly 

Probp  No.*  Prleo 


Thormlotor  Vlnyl-covorod  load  length  i$  10  ft.  (3m) 


Licensed  under  U S.  Patent  No  3.048  646 
Manufactured  under  U S Patent  No  3717661 
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ATH  ER/y\EASU  RE  CORPORATION 

A SubSKfisry  of  Systron-Ooonor  Corp. 


0.  dCX  4us;  • SACRAMENTO  CALIFORNIA  95841 
TELEPHONE  r916»  481-7565 


ASLE  ADOPtSS.  ’/VEATHEP  SACRAMENTO 
TELEX  NO.  377-310 


Insinintems  jfiJ  S.'ri  icci  for  Environmeniat  Sciences 


Temperature 


T62t  REMOTE  TEMPERATURE  INDICATOR 
(With  Recorder  Output! 


DESCRIPTIOH 


The  T621  Remote  Temperature  Indtcator  provides  a visual 
indication  of  temperature  as  well  as  an  output  signal  for 
recording  of  temoerature  on  a data  logger  or  strip  chart 
recorjer,  A precision  linear  thermister  is  used  as  the  tem- 
perature sensor.  Temperature  is  displayed  on  a 4’V‘  panel 
meter  with  an  accuracy  of  tl'F.  The  recording  output 
signal  is  within  i0.3*F,  The  T621  has  two  ranges,  40*F 
to  •■BO'F  and  30*F  to  130*F.  Operation  is  from  115  V AC 
or  batter,  power  Up  to  three  temperature  probes  can  be 
connected  to  the  T621 

Tnermisrer  accurjcv,  linearity,  and  mtercnangeabilitv  'S 
t0.27*F  over  th«»  temperature  range  from  22'F  to  212'F 
For  sceciaf  aoplications  I'.ieanties  as  !ow  as  *-0.055  C :an  be 
provioed.  The  thermstor  is  sealed  with  epoxy  cement  .n  a 
stainless  5te*i  tJbe  or  can  be  allowed  to  remain  exposed  to 
air  .f  raoij  'espot'se  Mr?  is  required. 

The  solid  staf  electronics  make  use  of  operational  am- 
plifiers to  iP'ue  'than.jes  .n  therrnistor  resistance  with  tern 
perji..,:  T'-e  'esuitmo  sianal  s amplified  and  ranged  to 

operate  tr**  .jnei  -eter  and  to  provide  an  jutout  signal 
suiiacie  ‘cr  rpcor  ung  on  <*ither  a jaivanometric  or  potentio- 
metnc  recorder  ar  a data  logger  The  outout  signal  can  be 
adjusted  to  any  *uil  scale  span  .n  the  lange  from  0 to  1 
V OC  or  0 to  10  ma. 

Temoerature  iensor  and  temperature  range  selection  is 
by  means  )f  front  janel  mounted  switches. 

For  Dpe'ation  jn  battery  power,  a 12V  OC  battery  is 
required. 

For  maximum  reliability  the  probe  and  cable  should  be 
factory  connected  and  sealed 


APPLICATIOH 

Remote  sens-ns  eno  or  -ecording  ct  soil,  air  and  eiater 
temoerat'jre  ‘or  n-etec.olcginl.  hydrological,  or  'Odustrial 
operations 


SPECIFIC  AT lOHS 

• Temperature  Ranges  (Std.)  40‘F  to  ♦60'F  and 

♦30'F  to  130'F,  or  30’C  to  ♦20X  and  0 SO’C 
(Custom  boards;  any  tOO'F  range  between  -22 
and  212'F  I 

• Accuracy 

Panel  Meter  ifp 

Recorder  Signal  Output ^3'F 

• Temperature  Sensor  Linear  thermistor,  tfl  lS'C 

linearity,  std.  ^.055'C 
optional 

• Sensor  Housing Stainless  steel  sheath  or 

exposed  bead 

• Power 115  V AC,  50/60  Hz  or  *12  DC;  10  me 

• Size  12''Wx6!4"H  x6X''D 

• Output  to  Recorder 01 V DC  or  010  mA  standard, 

others  on  request 

• Weight/Shipping  (less  cable! . 4ibs/10lbs 


ORDERING  SPECIFICATIONS 


• T621 


• T6210C 

* T62t-60I05I 


• T621T18 


Remote  Temperature  Indicator,  complete 
with  one  standard  temperature  probe  in 
stainless  steel  tube  (specify  sealed  or  ex- 
posed bead,)  lA/ifh  recorder  output  signal 
115  VAC,  50/60  Hz.  Specify  f or  X. 

Remote  Temperature  Indicator,  same  as 
above  except  operates  on  12V  OC  nr  115 
VAC,  50/60  Hz. 

Ambient  Temperature  Circuit  Board  tor 
custom  systems,  including  calibration  re- 
sistors for  0 and  full  scale  calibration 
points,  mating  22  pin  connector,  premium 
range  resistors. 

Air  Temperature  Standard  Thermistor 
Probe,  ’i"  o.d.  x 3"  L stainless  steel 
jacket,  interchangeability  "X.ISX.  less 
cable. 


• T621-T018  Same  as  above  except  witn  perforated 

stainless  steel  jacket 

• T621-TP13X  Air  Temperature  Premium  T lermtstnr 

Probe,  'i"  o.d.  x 3"  L.  stainless  steel 
jacket,  interchangeability  t0.055  C 

• T621  TP018X  Same  as  above  except  with  perforated 

stainless  steel  jacket. 


• T621-TW18  Water  Temperature,  standard  thermistor 

probe,  V,"  o.d.  x 3"  L stainless  steel 
jacket,  interchangeability  *0.1 5X 

• T621-TWP18X  Water  Temperature,  premium  thermistor 

probe,  S"  o.d.  x 3"  L.  stainless  steel 
jacket,  interchangeability  tO  (J55X. 

• T621-C  3 conductor  cable  to  connect  an  tem 

peralure  probe  to  indicating  console 

• T62I  CW  3 conductor  neoprene  jacketed  cable  to 

connect  water  temperature  probe  to  m 
Oicating  console 


APPENDIX  "C 


Excerpts  from  Public  Law  95-101: 

Military  Construction  Authorization  Act  1978 
(Printed  12  July  1977) 

TITLE  I - ARMY 

Section  506  Energy  Consumption  Metering  Devices 


(a)  The  Secretary  of  Defense  is  authorized  to  accomplish  the  installation 

of  energy  consumption  metering  devices  on  military  housing  facilities  in 
existence  or  authorized  before  the  date  of  enactment  of  this  act  at  a cost 
not  to  exceed  

(1)  For  the  Department  of  the  Arrr\y  $16,000,000. 

(2)  For  the  Department  of  the  Navy  $24,000,000. 
and 

(3)  For  the  Department  of  the  Air  Force  $30,000,000. 

(b)  In  addition  to  all  other  authorized  variations  of  cost  limitations 
contained  in  this  act  and  prior  military  construction  authorization  acts,  the 
Secretary  of  Defense  may  permit  increases  in  such  cost  limitations  by  such 
amounts  as  may  be  necessary  to  install  energy  consumption  metering  devices 

on  military  family  housing  facilities  as  authorized  by  Subsection  (a). 

(c)  This  section  shall  apply  with  respect  to  any  military  family  housing 
facility  in  any  state,  the  District  of  Columbia,  the  Cotmonweal th  of  Puerto 
Rico,  or  Guam. 


Section  507  Excess  Energy  Consumption  Charges 

(a)  In  order  to  accomplish  energy  conservation,  the  Secretary  of  Defense 
shall,  under  such  regulations  as  he  m^^y  prescribe 

(1)  Establish  a reasonable  ceiling  for  the  consumption  of  energy  in 
any  military  family  housing  facility  equipped  with  an  appropriate  energy 
consumption  metering  device;  and 

(2)  Assess  the  member  of  the  Armed  Forces  who  is  the  occupant  of  such 
facility  a charge,  at  rates  to  be  determined  by  the  Secretary  of  Defense,  for 
any  energy  consumption  metered  at  such  facility  in  excess  of  the  ceiling 
established  for  such  facility  pursuant  to  Paragraph  (1). 
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(b)  Any  proceeds  from  excess  consumption  charges  under  Subsection  (a) 
shall  be  deposited  in  the  Department  of  Defense  Family  Housing  Management 
Account  established  by  Section  501(a)  of  the  Act  entitled  "An  Act  to  authorize 
certain  construction  at  military  installations,  and  for  other  purposes", 
approved  27  July  1962  (42  U.S.C.  1594a-l(a)). 

(c)  This  section  shall  apply  with  respect  to  any  military  family 
housing  facility  in  any  state,  the  District  of  Columbia,  the  Commonwealth 
of  Puerto  Rico,  or  Guam. 

(d)  The  provisions  of  Subsection  (a)(2)  shall  not  be  implemented  until  

(1)  The  Secretary  of  Defense  conducts  a test  program  to  determine 
the  feasibility  of  assessing  occupants  of  military  family  housing  charges 
for  excess  energy  consumption. 

(2)  The  Secretary  of  Defense  provides  the  written  results  of  such 
test  program,  together  with  proposed  regulations  implementing  this  section, 
to  the  Comnittees  on  Armed  Services  and  Appropriations  of  the  Senate  and 
the  House  of  Representatives;  and 

(3)  A period  of  3D  days  expires  following  the  date  on  which  the 
results  referred  to  in  Clause  (2)  have  been  submitted  to  such  Committees. 
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US  Militari’  Acadany 
ATITJ:  Dept  of  ^Vechanics 
West  Point,  NY  10996 


AF  Civil  E^r  Oenter/XRL 
Tyndall  AFB,  FL  32401 


r 


us  Military  Acadony 
ATTN:  Library 
V^^est  Point,  NY  10996 

UQQ^  (DAEN-ASI-L)  (2) 
WASH  DC  20 314 

HQOA  (EYiETWIPO-B) 
l^^ASH  DC  20314 

HQDA  (DAEN-FEP) 

WASH  DC  20314 

{KJDA  (DAEN-MPO-U) 

WASH  DC  20314 

HQDA  (DAEN-MPZ-A) 

WASH  DC  20314 

flQDA  (DAEN-MPZ-F) 

\VASH  DC  20314 

IIQDA  (DAEN-MPZ-E) 

WASH  DC  20314 

HQDA  (DAEN-MPZ-G) 

WASH  DC  20314 


Navcil  Facilities  &igr  Contiond 
ATTN:  Code  04 
200  Stovall  St. 

Alexandria,  VA  22332 

Defense  Documentation  Center 
ATTN:  TCA  (12) 

Cameron  Station 
Alexandria,  VA  22314 

Oontnander  eind  Director 
USA  Cold  Regions  Research  Engineering 
Laboratory 
Hanover,  NH  03755 

FORSCCM 
ATTN:  AFEN 

Ft  ^fcPherson,  GA  30330 

FORSOOM 

ATTN;  AFEN-FE 

Ft  McPherson,  GA  30330 

Of  f icer~ in-Charge 
Civil  Engineering  Laboratory 
Naval  Construction  Battalion  Center 
ATaN:  Library  (Code  L08A) 

Port  Hueneme,  CA  93043 


HQDA  (DAEN-RDL) 

WASH  DC  20314 

Director,  USA-WES 
ATTN : Library 
P.O.  Box  631 
Vicksburg,  MS  39181  . 

Germander,  TRADOC 
Officer  of  the  Engineer 
ATTN:  ATEN 
Ft.  Monroe,  VA  23651 

Germander,  TRADOC 
Office  of  the  Engineer 
ATTN:  ATEN-FE~U 
Ft  Monroe,  VA  23651 


Cortnander  and  Director 
USA  construction  EIngineering 
Research  Laboratory 
P.O.  Box  4005 
Champaign,  IL  61820 

Oormanding  General,  3d  USA 

ATIN : Ehgineer 

Ft.  McPherson,  GA  30330 

Cotmanding  General,  5th  USA 

ATTN:  EJigineer 

Ft  Sam  Houston,  TX  78234 

AFCE  Center 

Tyndall  AFB,  FL  32403 


Ccicria;iler,  D/^RW'! 

DircK'tx)r,  Installation 
on.l  Services 
5001  Ri5ei\;'.o.%’or  Ave, 

Aloan^iria,  VA  22333 

Ccxr.'anler,  ?Aa?0.'' 

ATTN;  Chief,  Engineering  Div. 

5001  Eisa’ilicuvex  Avo 
.Mexa:xl:-ia,  ’.A  22333 

Air  I-iJrce  V.’eaioi'^s  Lolj/.'Ji-.’LA)- 
Chief,  Civil  Ihgineering 
Reseaxc-h  Division 
Kirtland  AFB,  87117 

Strategic  Air  Conrand 
ATTM:  DSC/CE  (DEEE) 

Offutt  AED,  IE  63112 

Headquarters  US.\F 

Directorate  of  Civil  Engineering 

AFA’RoES 

Bolling  7vFB,  V.’asliington,  DC  20333 

Strategic  Air  Ccrirvand 
Ei>gi  nee  ring 
ArTt-.’:  Ed  ^V^rgan 

Offutt  -■•EB,  :e  68113 

USAF  Institute  of  Technology 
AFITA^ED 

I'^right  Patterson  AFB,  OH  45433 

Air  Force  Weapons  Lab 
Tecbinical  Library  (DOUL) 

Kirtland  AI’B,  FL  87117 

Chief,  Naval  Facilities 
Engineer  Corrand 
ATTN:  Ciiief  Engineer 
DejMrtiTiont  of  the  Navy 
Washington,  DC  20350 

Cormander 

Naval  Facilities  Engineering  Qnd 
200  Stov£ill  St 
Alexandria,  VA  22332 


Cor.r.v\nder 

Naval  Facilities  Ihgr  Qnd 
Western  Division 
Box  727 

Son  Binux->,  CT  94066 

Ci’.'il  Engineering  Center 
ATTN ; Moreell  Library 
Port  Huencrie,  GA  93043 

Cbranvindant  of  the  Marine  Corps 
HQ,  US  Mirine  Corgns 
Washington,  DC  20380 

National  Bureau  of  Standards  (4) 
Materials  & ComjxDSites  Section 
Center  for  Building  Technology 
Washington,  DC  20234 

Assistant  Chief  of  Ehgineer 
Rm  IE  663,  Pentagon 
Washington,  DC  20310 

Tine  Arns'  Library’  (ANRAL--) 

ATTN:  Arry  Studies  Section 
Roern  lA  518,  The  Pentagon 
Washington,  DC  20310 

CoTiTvindar- in-Chief 

USA,  Europe 

ATTN;  AEAEN 

APO  New  York,  NY  09403 

Ooirmonder 

USA  Foreign  Science  ani 
Technology  Center 
220  8th  St.  N.E. 
Charlottesville,  VA  22901 

Cbmundor 

USA  Science  & Technology 
Information  Tteom,  Europe 
APO  New  York,  NY  09710 

Ccxmnvandor 

USA  Science  & Technology’ 

Center  - Far  East  Office 
APO  San  Francisco,  CA  96323 


Ccmnand^r..j  General 

USA  Engineer  Caiirand,  Europe 

APO  New  York,  NY  09403 

Deputy'  Chief  of  Staff 
for  Logistics 
US  Army,  The  Pentagon 
Washington,  DC  20310 

Ccmrujidor , TRADOC 
Office  of  the  Engineer 
ATIIJ:  Chief,  Facilities 
Engineering  Division 
Ft  Moirroe,  VA  23651 

Cotmanding  General 
USA  Forces  Conmand 
Office  of  the  Engineer 
AFEN-FES) 

Ft  McPherson,  GA  30330 

Ccmmanding  General 
USA  Forces  GOTtiand 
ATTN;  Chief,  Facilities 
Engineering  Division 
Ft  McPherson,  GA  30330 

Conmanding  General,  1st  USA 

ATTN:  Engineer 

Ft  George  G.  Meade,  MD  20755 

Cotmander 

USA  Support  Carmand,  Hawaii 
Fort  Shatter,  HI  96858 

Conmander 

Eighth  US  Amy 

APO  San  Francisco  96301 

Connander 

US  Army  Facility  Engineer 
Activity  •“  Korea 
APO  San  Francisco  96301 

Conmander 

US  Army,  Japan 

APO  San  Francisco,  CA  96343 

Facility  Engineer 

Port  Belvoir 

Fort  Belvoir,  VA  22060 


Facility  Engineer 

Port  Benning 

Fort  Denning,  GA  31905 

Facility/  Engineer 
Fort  Bliss 

Port  Bliss,  TX  79916 

Facility  Engineer 
Carlisle  Barracks 
Carlisle  Barracks,  PA  17013 

Facility  Engineer 

Port  Chaffee 

Fort  Chaffee,  AR  72902 

Facility  Engineer 
Port  Dix 

Fort  Dix,  NJ  08640 

Facility  Engineer 

Port  Eustis 

Port  Eustis,  VA  23604 

Facility  Engineer 

Port  Gordon 

Port  Gordon,  GA  30905 

Facility  Engineer 

Fort  Hamilton 

Port  Hamilton,  NY  11252 

Facility  Engineer 

Port  A P Hill 

Bcwling  Green,  VA  22427 

Facility  Engineer 

Port  Jackson 

Fort  Jackson,  SC  29207 

Facility  Engineer 
r\ort  Knox 

Port  Knox,  KY  40121 

Facility  Engineer 
Port  Lee 

Fort  Lee,  VA  23801 

Facility  Engineer 

Port  McClellan 

Port  McClellan,  AL  36201 


Facilib.’  Duji;\eci' 

Fort  Monroe 

Ft)rt  Monroe,  VA  23651 


Facility  it’yjine*.;!' 

I*residio  of  Monterey 
Pn;'ni:lio  of  Monterey,  C'  P 39-10 

Facility'  Enjineer 
Fort  Pickett 
Blackstone,  VA  23824 

Facility  Elngineer 

Fort  Rucker 

Fort  Rucker,  AL  36362 

Facility  Engineer 
Fort  Sill 

Fort  Sill,  OK  73503 

Facility  Engineer 
Fort  Story 

Fort  Story',  VA  23459 

Facility  Eiigineer 

Kansas  Amy  Aimtunition  Plant 

IndepcndL'Xice , FK3  64056 

Facility  Engineer 

Lone  Star  Any'  Ammunition  Plant 

Texarkana,  TX  75501 

Facility  Eiigineer 
Picatinny  Arsenal 
Dover,  NJ  07801 

Facility  Fngineer 

louisiana  Amy  Ammunition  Plant 

Fort  HacArthur,  CA  90731 

Facility  Fngineer 

Milan  Any'  Ammunition  Plant 

barren,  MI  48089 

Facility  Engineer 
Pine  Bluff  Arsenal 
Pine  Bluff,  AR  71601 


I’acility  Fngirae'.r 

Radford  Amy'  .Amrimition  Pl>ant 

R^idfo!  d,  Va'  24141 

Faci  1 ity  'iigineer 
Bock  Island  Aursenal 
Prv'k  T-lani,  IT,  61201 

Fiicility'  Engineer 
Roeky  Mom  tain  Arsenal 
Denver,  00  80340 

Facility  Engineer 
Scranton  Amy  Acr.iunition  Plait 
156  C(xiar  Avenue 
Scranton,  PA  18503 

Facility'  Engineer 
Ttobyhanna  Any  De[xit 
Tobyiianna,  PA  18466 

Facility'  Engineer 
Tooele  Army  Dejxit 
Tooele,  Ut"  84074 

Facility'  Engineer 
Arlington  Hall  Station 
400  Arlington  Blvd 
Arlington,  VA  22212 

Facility  Engineer 
Cameron  Station,  Bldg  17 
5010  Duke  Street 
Alexanlria,  VA  22314 

Facility  Engineer 

Sunny  Point  Military'  Ocam  'Itermiml 
Sourtliport,  NC  28461 

Facility'  Engineer 
US  Military'  Acadeny' 

West  Point  Reserv'ation 
Wfest  Point,  NY  10996 

Facility  Engineer 

Fort  Pibcliie 

Port  Ritchie,  MD  21719 


Facility  Engineca: 

AniT)’  Materials  & Meclvonics 
Resoaixrh  Center 
Watertcuvn,  MA  02172 

Facility  ringiiieer 
Ballistics  Missile  Advanced 
TccluToloji’  Center 
P.O.  Box  1500 
Huntsville,  AL  35807 

Facility  Engineer 
Fort  Wairwright 
17 2d  Tnf^mtry  Brigade 
Fort  Wainwrigiit,  AK  99703 


Facility  Engineer 
Vint  Hill  Fams  Station 
Warrentcvm,  VA  22186 

Facility  Engineer 

TV/in.  Cities  'jrriT^'  Aimnunition  Plant 

New  Brighton,  MN  55112 

Facility  Engineer 

Volunteer  Army  Ammunition  plant 

Chattagooja,  TO  37-101 

Facility  Eiagineer 
Watervliet  Arsenal 
Watervliet,  NY  12189 


Facility  Engineer 
Fort  Greely 
17 2d  Infantry  Brigade 
Fort  Ricliardson,  AK  99505 

Facility  Engineer 
Tarheel  Army  Missile  Plant 
204  Granham-Horiedal  Rd 
Burlington,  NC  27215 

Facility  Engineer 
Harry  Dioirond  laboratories 
2800  Po^^er  Mill  Rd 
Adelphi,  MD  20783 

Facility  Engineer 
Fort  Missoula 
Missoula,  MT  59801 

Facility  Engineer 

New  Cumberland  Army  Depot 

New  Cumberland,  PA  17070 

Facility  Engineer 
Pacific  Nortliwest  Outport 
Seattle,  m 98119 

Facility  Engineer 
Oakland  Amy  Base 
Oakland,  CA  94626 


Facility  Engineer 

St  Louis  Area  Support  Center 

Granite  City,  IL  62040 

Facility  Engineer 

Fort  Momouth 

Fort  Momouth,  NJ  07703 

Facility  Engineer 
Redstone  Arsenal 
Redstone  Arsenal,  AL  35809 

Facility  Engineer 
Detroit  Arsenal 
Warren,  MI  48039 

Facility  Engineer 

Aberdeen  Proving  Ground 

Aberdeen  Proving  Ground,  21005 

Facility  Engineer 
Jefferson  Proving  Ground 
Nfadison,  IN  47250 

Facility  Engineer 
Dugway  Proving  Ground 
Dugway,  LTT  84022 

Facility  Engineer 
Port  McCcy 
Sparta,  WI  54656 


Faci  1 i ty  i i g.'or 

Fiort  Ord 

Fort  Onl,  CA  93941 

Fac  i 1 i t y R:  vj  i riixu' 

PrositUo  of  San  Fiaincisoo 
Prvsidio  of  San  Franoisoo,  CA  94129 

Facility 

Fort  S’.'.cridan 

Fort  Sheridan,  IL  60037 

Facility  FJtqiuoor 

fL)laton  An.iy  ATr.’.anition  Plant 

KiiujPjxart,  TO  37662 

Facility  KiKjinocr 
Haltinfre  CXitfxit 
B.ilti]-.ioi.X',  MD  21222 

Fac  i 1 i t y Rtkj  incxir 

lUyv'nnk'  Mil  it^uy  Octxan  Ti^i-niirnl 

Pviyoniu'',  NvI  07002 

I’ac  i 1 i t y Fjiq  inooi' 

Itiy  .\roa  Milit^vry’  Ocean  Ttirminal 
Oaklatxl,  CA  94626 

Fac  i 1 i t I'jia  i ne'er 

Gulf  Output 

Ni?w  Orleans,  lA  70146 

Facility  Fiviinoer 

Fort  ItuaeduKXi 

Fort  Ifuachuca,  AZ  86513 

Facility  Fjiqinexir 
letterkenny  Army  Depot 
Clvuiixn^sburq , PA  17201 

Facility  Fjivjinextr 
Michiejatt  Anm-  Missile  Plant 
Warren,  MI.  48089 

OOL  E.C.  Lussicr 
Fit^-skions  Aniy  Med  Contcr 
APON:  HSF-nre 
Donwr,  CXI  80240 


US  .AmT;’  Fnqr  Dist,  New  York 
A'Pl’N:  MVIIA’-f: 

26  Foeleroil  PlaM 
New  York,  Ni’  10007 

LISA  Etx^r  Dist,  Baltimore 
ATTO:  (liief,  Elnqr  Div 
P.O.  Boy.  1715 
Baltijinre,  M17  21203 

USA  Fnqr  Dist,  CJiarlcston 
A'Tl’N:  diief,  Flnqr  Div 
P.O.  Boy  919 
ClurlestotA,  SC  29402 

USA  Fnqr  Dist,  Detroit 
P.O.  Box  1027 
Dettx)it,  MI  48231 

LISA  UrKir  Dist,  Kansas  City 
A3TO:  duof,  Fnqr  Div 
700  Federal  Office  Bldq 
601  F:.  12tli  St 
Kansas  City,  MO  64106 

USA  Fnar  Dist,  Omalva 
ATTO;  Chief,  Fnqr  Div 
7410  USOP  aial  Coiu'tJxjuso 
215  N.  17tl\  St 
Qnalva,  NF  681.02 

USA  Fnqr  Dist,  Fbrt  ^^fc)rtia 
ATTO:  Chief,  SI#11VD 
P.O.  Bt«  17300 
Fort  librtli,  TX  76102 

USA  Fnqr  Dist,  Sacramento 
A3TO:  Chief,  SPKTD-D 
650  Capitol  Mall 
Sacramento,  CA  95814 

US.A  Fhqr  Dist,  Far  Fast 
Ami:  Cliief,  Frvqr  Div 
AIXO  San  FYaitcisco,  CA  96301 


USA  Eir;r  Dist,  Japan 

Al’O  San  Francisco,  CA  96343 

USA  Engr  Div,  Europe 

European  Div,  Corps  of  Eligineers 

APO  New  York,  NY  09757 


USA  Engr  Div,  Nortli  Atlantic 
ATTN:  a-iicf,  NADEN-T 
90  diurdi  St 
New  York,  NY  10007 


USA  Engr  Div,  Soutli  Atlantic 
A'm’:  ClrLef,  SAEN-TE 
510  Title  Bldg 
30  Pryor  St,  SW 
Atlanta,  GA  30303 


USA  Engr  Dist,  Mobile 
ATTN;  Chief,  SAMEN-C 
P.O.  Box  2288 
Mobile,  Al  36601 


USA  Engr  Dist,  Loaisville 
API’N:  Cliicf,  Engr  Div 
P.O.  Box  59 
Louisville,  KY  40201 


USA  Eirjr  Div,  Norfolk 
ATTN;  Chief,  NAOEN-D 
803  Front  Street 
Norfolk,  VA  23510 


USA  Engr  Div,  Missouri  River 
ATTN:  Chief,  Engr  Div 
P.O.  Box  103  DowntCA'm  Station 
Ctiolia,  NE  68101 

USA  Engr  Div,  South  Pacific 
ATTN:  ClrLef,  SPDED-TG 
630  Sanscrie  St,  Rn  1216 
San  Francisco,  CA  94111 

USA  Engr  Div,  Huntsville 
ATTN:  Chief,  HNDED-ME 
P.O.  Box  1600  West  Station 
Huntsville,  AL  35807 


USA  Engr  Div,  Ohio  River 
ATTN:  Chief,  Engr  Div 
P.O.  Box  1159 
Cincinnati,  Ohio  45201 

USA  Engr  Div,  North  Central 
ATTN:  Chief,  Engr  Div 
536  S.  Clark  St. 

Chicago,  IL  60605 

USA  Engr  Div,  Sou tiwes tern 
ATTN:  Chief,  S\'1DED-TM 
Main  Ttawer  Bldg,  1200  Main  St 
Dallas,  TX  75202 

USA  Engr  Dist,  Savannah 
ATTN;  Chief,  SASAS-L 
P.O.  Box  889 
Sav£innah,  GA  31402 
C 

Cbmimnder 

US  Army  Facilities  Engineering 
Support  Agency 
Support  Do  tad  men  t II 
Fort  Gillan,  GA  30050 

Oonmander 

US  AiTn>'  Facilities  EngineerincT 
Sup[XDrt  Agency 
ATTN:  MAJ  Brisbine 
Support  Detadment  III 
P.O.  Box  6550 
Fart  Bliss,  Texas  70015 

NCOIC 

US  Armv'  Facilities  Enginoexing 
Support  Agency 
Support  Dotadimext  III 
ATTN:  FESA-III-SI 
P.O.  Box  3031 

Fort  Sill,  OkloliOTva  73503 
NCOIC 

US  Arm^’  Facilities  Fhgineering 
Support  Agency 
Support  Detadment  III 
ATTN;  FESA-III-PR 
P.O.  Box  29704 

Presidio  of  San  Francisco,  CA 


94129 


NOOIC 

US  Amy  Facilities  Engineering 
Support  Agency 
ATTN:  FESA-III-CA 
Post  Locator 

Fort  Carson,  ColoracJo  80913 

Ccnmander/CPT  Ryan 
US  Army  Facilities  Engineering 
Support  Agency 
Support  Detachrent  IV 
P.O.  Box  300 

Fort  Monmouth,  Neiv  Jersey  07703 
NOOIC 

US  Armi’  Facilities  Engineering 
Support  Agency 
ATTN:  FESA-rV-MU 
P.O.  Box  300 

Port  Mormouth,  New  Jersey  07703 
NOOIC 

US  Army  Facilities  Engineering 
Support  Agency 
Support  Detachnent  IV 
ATTN;  FESA-IV-ST 
Stewart  Amy  Subpost 
Newburgh,  New  York  12250 


NOOIC 

US  Amy  Facilities  Engineering 
Support  Agency 
Support  Detachrent  II 
ATTN:  FESA-Il-JA 

Fbrt  Jackson,  South  Carolina  29207 
NOOIC 

US  Army  Facilities  Engineering 
Support  Agency 
Support  Detachment  II 
P.O.  Box  2207 

Port  Benning,  Georgia  31905 
NOOIC 

US  Amy  Facilities  Engineering 
Support  Agency 
Support  Detacirent  II 
ATTN;  FESA-II-KN 
Ftort  Knox,  Kentucky  40121 


0-  87.671  - AO-  Fl  BfUiur 


